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(e) If you certify an engine family 

with carryover emission data, as de-

scribed in § 1045.235(d), and these equiv-

alent engine families consistently pass 

the production-line testing require-

ments over the preceding two-year pe-

riod, you may ask for a reduced testing 

rate for further production-line testing 

for that family. The minimum testing 

rate is one engine per engine family. If 

we reduce your testing rate, we may 

limit our approval to any number of 

model years. In determining whether 

to approve your request, we may con-

sider the number of engines that have 

failed the emission tests. 

(f) We may ask you to make a reason-

able number of production-line engines 

available for a reasonable time so we 

can test or inspect them for compli-

ance with the requirements of this 

part.

§ 1045.305 How must I prepare and 
test my production-line engines? 

This section describes how to prepare 

and test production-line engines. You 

must assemble the test engine in a way 

that represents the assembly proce-

dures for other engines in the engine 

family. You must ask us to approve 

any deviations from your normal as-

sembly procedures for other production 

engines in the engine family. 

(a) Test procedures. Test your produc-

tion-line engines using the applicable 

testing procedures in subpart F of this 

part to show you meet the duty-cycle 

emission standards in subpart B of this 

part. The not-to-exceed standards 

apply for this testing, but you need not 

do additional testing to show that pro-

duction-line engines meet the not-to- 

exceed standards. 

(b) Modifying a test engine. Once an 

engine is selected for testing (see 

§ 1045.310), you may adjust, repair, pre-

pare, or modify it or check its emis-

sions only if one of the following is 

true:

(1) You document the need for doing 

so in your procedures for assembling 

and inspecting all your production en-

gines and make the action routine for 

all the engines in the engine family. 

(2) This subpart otherwise specifi-

cally allows your action. 

(3) We approve your action in ad-

vance.

(c) Engine malfunction. If an engine 

malfunction prevents further emission 

testing, ask us to approve your deci-

sion to either repair the engine or de-

lete it from the test sequence. 

(d) Setting adjustable parameters. Be-

fore any test, we may require you to 

adjust any adjustable parameter to any 

setting within its physically adjustable 

range.

(1) We may require you to adjust idle 

speed outside the physically adjustable 

range as needed, but only until the en-

gine has stabilized emission levels (see 

paragraph (e) of this section). We may 

ask you for information needed to es-

tablish an alternate minimum idle 

speed.

(2) We may specify adjustments with-

in the physically adjustable range by 

considering their effect on emission 

levels. We may also consider how like-

ly it is that someone will make such an 

adjustment with in-use engines. 

(e) Stabilizing emission levels. You may 

operate the engine to stabilize the 

emission levels before you test produc-

tion-line engines. Using good engineer-

ing judgment, operate your engines in 

a way that represents the way produc-

tion engines will be used. You may op-

erate each engine for no more than the 

greater of two periods: 

(1) 12 hours. 

(2) The number of hours you operated 

your emission-data engine for certi-

fying the engine family (see 40 CFR 

part 1065, subpart E, or the applicable 

regulations governing how you should 

prepare your test engine). 

(f) Damage during shipment. If ship-

ping an engine to a remote facility for 

production-line testing makes nec-

essary an adjustment or repair, you 

must wait until after the initial emis-

sion test to do this work. We may 

waive this requirement if the test 

would be impossible or unsafe or if it 

would permanently damage the engine. 

Report to us in your written report 

under § 1045.345 all adjustments or re-

pairs you make on test engines before 

each test. 

(g) Retesting after invalid tests. You

may retest an engine if you determine 

an emission test is invalid under sub-

part F of this part. Explain in your 

written report reasons for invalidating 

any test and the emission results from 
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all tests. If we determine that you im-

properly invalidated a test, we may re-

quire you to ask for our approval for 

future testing before substituting re-

sults of the new tests for invalid ones. 

§ 1045.310 How must I select engines 
for production-line testing? 

(a) Test engines from each engine 

family as described in this section 

based on test periods, as follows: 

(1) For engine families with projected 

U.S.-directed production volume of at 

least 1,600, the test periods are con-

secutive quarters (3 months). However, 

if your annual production period is less 

than 12 months long, you may take the 

following alternative approach to de-

fine quarterly test periods: 

(i) If your annual production period 

is 120 days or less, the whole model 

year constitutes a single test period. 

(ii) If your annual production period 

is 121 to 210 days, divide the annual 

production period evenly into two test 

periods.

(iii) If your annual production period 

is 211 to 300 days, divide the annual 

production period evenly into three 

test periods. 

(iv) If your annual production period 

is 301 days or longer, divide the annual 

production period evenly into four test 

periods.

(2) For engine families with projected 

U.S.-directed production volume below 

1,600, the whole model year constitutes 

a single test period. 

(b) Early in each test period, ran-

domly select and test an engine from 

the end of the assembly line for each 

engine family. 

(1) In the first test period for newly 

certified engines, randomly select and 

test one more engine. Then, calculate 

the required sample size for the model 

year as described in paragraph (c) of 

this section. 

(2) In later test periods of the same 

model year, combine the new test re-

sult with all previous testing in the 

model year. Then, calculate the re-

quired sample size for the model year 

as described in paragraph (c) of this 

section.

(3) In the first test period for engine 

families relying on previously sub-

mitted test data, combine the new test 

result with the last test result from 

the previous model year. Then, cal-

culate the required sample size for the 

model year as described in paragraph 

(c) of this section. Use the last test re-

sult from the previous model year only 

for this first calculation. For all subse-

quent calculations, use only results 

from the current model year. 

(c) Calculate the required sample size 

for each engine family. Separately cal-

culate this figure for HC+NOX and CO. 

The required sample size is the greater 

of these calculated values. Use the fol-

lowing equation: 
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Where:

N = Required sample size for the model year. 

t95 = 95% confidence coefficient, which de-

pends on the number of tests completed, 

n, as specified in the table in paragraph 

(c)(1) of this section. It defines 95% con-

fidence intervals for a one-tail distribu-

tion.

s = Test sample standard deviation (see para-

graph (c)(2) of this section). 

x = Mean of emission test results of the sam-

ple.

STD = Emission standard (or family emis-

sion limit, if applicable). 

(1) Determine the 95% confidence co-

efficient, t95, from the following table: 

n t95 n t95 n t95

2 6.31 12 1.80 22 1.72 
3 2.92 13 1.78 23 1.72 
4 2.35 14 1.77 24 1.71 
5 2.13 15 1.76 25 1.71 
6 2.02 16 1.75 26 1.71 
7 1.94 17 1.75 27 1.71 
8 1.90 18 1.74 28 1.70 
9 1.86 19 1.73 29 1.70 

10 1.83 20 1.73 30+ 1.70 
11 1.81 21 1.72 
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